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Siemens power fibre 
Whilst it is fairly common- 
place to utilise the safety 
features of fibre optics in 
such hazardous environ- 
ments as high voltage in- 
stallations, it is unusual to 
employ them for energy 
transmission within such 
systems. Whilst some com- 
panies such as Spire Corp. 
(USA), have been working 
on such a concept for 
telephones, Siemens are 
using a laser beam to send 
energy down optical fibres 
to an energy converter to 
provide electricity for mea- 
suring, control and signal- 
ling devices. 
The technology from Sie- 
mens permits access to data 
of HV installations located 
on a platform mounted on 
post insulators, even when 
the HV installation isoff. A 
special optical power sup- 
ply developed by the Power 
Transmission & Distribu- 
tion Group (EV) of Sie- 
mens  AG permi ts  
transmission under HV 
and EHV conditions of 
electrical signals for mon- 
itoring, which are indispen- 
sable in, for example, 
thyristor-controlled series 
compensation i stallations 
and control systems at 
earth potential. 
It is done by two fibre 
links which run through the 
post insulators between the 
platform and the outdoor 
installation. The earthed 
outdoor installation gener- 
ates the necessary light 
energy with a suitable 
"laser gun" and transmits 
it via one of the fibre links 
to the internal optical en- 
ergy converter on the HV 
platform. The monitoring 
system then transmits vital 
condition information out 
to the earthed external 
equipment via the other 
fibre link. 
.Contact: Gerhard Sehon- 
ing, Press Office, Power 
Transmission & Distribu- 
t ion,  S iemens ,  AG,  
D-91050 Erlangen, Ger- 
many. Tel,(/'ax: [49] 9131 
7 33559 / 33615. 
Photonics Report from TI 
NJ, USA, based Technical 
Insights has published a 2- 
part technology-based busi- 
ness report on Photonics - 
Part I: The Technology & 
its Potential; Part II: The 
Materials. 
Part I, 221 pp, is based 
on interviews with industry 
experts and contains patent 
and other information to 
show entrants where and 
how to exploit the R&D 
and manufacturing oppor- 
tunities of photonics: emit- 
ters and detectors; displays 
and imaging;  opt ical  
switches; fibre optics; opti- 
cal computing. 
Part II, 163 pp, shows 
how materials "are feeding 
this photonics revolution" 
and how you can partici- 
pate and best exploit the 
technologies: optical poly- 
mers, dendrimers ("star- 
burs t "  po lymers ) ;  
fullerenes are some of the 
high profile topics covered. 
It also looks at ceramics, 
silicon, diamond, NLO ma- 
terials, nanotechnology, 
and, most importantly for 
this readership, compound 
semiconductors - technol- 
ogies to watch, processes, 
resources, and more. 
.These reports are priced 
US$1225 each, or $1900 the 
pair from Technical Insights 
Inc., Dept. JY1295, PO Box 
1304, Fort Lee, NJ 07024- 
9967 USA. Tel/fax: [1] 201 
568 4744 / 8247. 
Pd-H2 better for MOCVD says 
Johnson-Matthey study 
A study comparing carrier 
gases used to fabricate 
semiconductors  with 
MOCVD has shown that 
ultra-high purity hydrogen 
from a Johnson Matthey 
hydrogen purifier employ- 
ing palladium diffusion 
membranes consistently re- 
sults in devices with signifi- 
cantly lower oxygen-related 
impurities or deep traps. 
Details of the study, 
"Deep Impurities in A1- 
GaAs Grown by MOCVD 
Using Different Hydrogen 
and Nitrogen as Carrier 
Gases," were presented 
during the Spring Meeting 
of the Materials Research 
Society held at San Fran- 
cisco, Calif. 
The study was conducted 
by a research team led by 
Dr J.C. Chen of the De- 
partment of Electrical En- 
gineering at the University 
of Maryland Baltimore 
County (UMBC), Balti- 
more, Md. 
Dr Z.C. Huang, a re- 
search team member, 
made the presentation. He 
reported that the deep im- 
purity density of A1GaAs 
samples grown using palla- 
dium purified hydrogen is 
consistently lower - by 
two orders of magnitude 
2xl0]Zcm -3 than that of 
A1GaAs grown using 
lithium getter purified hy- 
drogen. "Oxygen and/or 
moisture on A1GaAs will 
create deep level impurities 
which are non-radiative 
centers. The non-radiative 
centres will significantly 
reduce minority-carrier life- 
times and PL efficiencies." 
.Contact." Wilson Chu, 
Johnson Matthey, Fabri- 
cated Equipment Group, 
460 East Swedesford Road, 
Wayne, PA 19087-1880, 
USA. Tel/fax: [1] (610) 
971-3105/293-1284. 
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Hughes IR for Osprey 
The star of the Paris air- 
show was the Bell-Boeing 
V-22 Osprey tilt-rotor air- 
craft for the USMC. One of 
the vital components of its 
military capability will be 
the advanced mid-wave- 
length infra-red (MWIR) 
night vision (NV) system -
see photos, 
Hughes Aircraft Co. was 
selected to build 5 engineer- 
ing / manufacturing devel- 
opment (EMD) models 
with deliveries beginning 
in early 1996. The system 
is based on Hughes' "com- 
bat-proven" AN/AAQ- 16B 
system with reflective op- 
tics and a 3-5 micron,  
MWIR staring focal plane 
array (FPA) detector as- 
sembly utilising 480 x 640 
InSb detector elements. 
Over 25 000 InSb arrays 
of various configurations 
have been produced by the 
Hughes Santa Barbara Re- 
search Center for.military, 
commercial and astronomy 
(see below) applications. 
The sensor has demon- 
strated "unprecedented im- 
age qual i ty and range 
performance. It requires 
less than half the aperture 
size required by current 
long-wave IR systems, and 
eliminates the moving parts 
needed for scanning IR 
sensors, providing" higher 
reliability". 
Other related announce- 
ments concerning the IR 
activities of Hughes in- 
clude an 256 x 256 InSb 
array within the Near IR 
Camera (NIRC), part of 
the Keck Telescope (lo- 
cated on a dormant volca- 
no on Hawaii) which can 
image a galaxy 12 bn light 
years away. 
Finally, Hughes has re- 
ceived a $22 m contract for 
production of the US Ar- 
my's first IR sight light- 
weight and rugged enough 
for use on rifles and other 
infantry weapons. Deliv- 
eries of the the Thermal 
Weapon Sight which fea- 
tures a 40 x 16 IR FPA will 
begin with around 500 
units next spring. Unlike 
the image intensifiers that 
it replaces, the TWS will 
enable soldiers to see in 
total  darkness,  smoke, 
blowing dust and adverse 
weather. It is silent and 
obviates the need for hea- 
vier mechanical coolers 
etc., has an LED display 
with good brightness at 
lower power than CRTs 
etc., and utilises to the full 
CMOS VLSI electronics 
for lowest weight and 
power. 
.Contact .  Jim Knotts, 
Hughes Aircraft Co. Elec- 
tro-Optical Systems, PO 
Box 902 (El/El04), E1 
Segundo, CA 90245 USA. 
Tel." [1] (310) 616 1022. 
Tampere blue-green 
Tampere  University of  
Technology (TUT), Fin- 
land, has made a blue- 
green laser diode that lasts 
for a week. It operates at 
RT in pulse mode (pulse 
length = 1 ~ts, repeated at 
1 kHz,  wave length  = 
510 nm). It launches a few 
milliwatt output power. 
This may be the first ZnSe 
based blue-green laser in 
Europe that operates at 
room temperature for sev- 
eral minutes. 
laser 
Furthermore, TUT's la- 
ser is the world's first RT 
blue-green laser that has an 
"inverted" internal struc- 
ture. 
To facilitate the injection 
of holes from the substrate, 
which is a p-type GaAs 
wafer, to the active region 
of the laser TUT's  re- 
searchers applied a techni- 
que that  reduced the 
adverse band offsets be- 
tween various semiconduc- 
tor layers. 
This technique included 
growth of potential barrier 
reduction layers of III-v 
semiconductors  which 
were sandwiched between 
the substrate and the de- 
vice itself. 
The whole layer'structure 
of TUT's laser is rather 
complicated and remark- 
ably different from that of 
Sony Corp. (Japan) or 3M 
Company (USA) whose 
structures are commonly 
used at present in the 
blue-green laser diodes. 
The laser was made by 
Dr Arto Salokatve, Mr 
Keijo Ramenmus and Mr 
Petteri Uusimaa in the 
Semiconductor  Labora-  
tories of TUT headed by 
Professor Markus Pessa. 
. For  further information, 
please contact Prof. Markus 
Pessa, tel/fax: +358 31 316 
2548/2600.  Email ." 
pessa@ee, tut~" 
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Hot press from EMCORE hits a triple at Spectrolab 
Dieter Zemmrich, President 
of Spectrolab, and Dr Nor- 
man Schumaker, President 
of EMCORE, jointly an- 
nounced after a confiden- 
tial per iod of  process 
development and colla- 
borat ion  us ing  EM-  
CORE's foundry MOCVD 
tools and R&D laboratory 
that Spectrolab, a Hughes 
Electronics subsidiary, has 
completed the installation 
of three EMCORE Enter- 
prise 400 MOCVD proces- 
s ing  chambers  a t  
Spectrolab's Sylmar Cali- 
forn ia  locat ion.  These 
three MOCVD tools repre- 
sent EMCORE's latest of- 
fering in the market, and 
according to the announce- 
ment  are the h ighest  
throughput, most reliable, 
lowest cost of ownership, 
totally automatic loading, 
and  h ighest  qua l i ty  
MOCVD too ls  to be 
brought to the compound 
semiconductor market. The 
development programme 
was carried out by using 
EMCORE's  foundry  
MOCVD tools and R&D 
Laboratory. 
Spectrolab will use the 
Enterprise 400's to pro- 
duce solar cells on germa- 
nium wafers for solar panel 
manufacturing for space 
applications. Through the 
simultaneous acquisition of 
three of the world's high 
throughput MOCVD tools 
they will have installed one 
of the world's highest- 
throughput manufacturing 
capabilities for solar cells of 
this type. Each of the 
Enterprise 400's is capable 
of fully automatic assette 
load/unload with up to 
nine 100 mm, four 150 
mm or one 300 mm wafer 
per deposition cycle. 
EMCORE has developed 
its own transfer mechanism 
and expects to have a 
cluster tool available at a 
later date. 
Mr  Zemmr ich  sa id  
"Spect ro lab  recognized 
that to meet our custo- 
mer's demands for high- 
efficiency, affordable solar 
arrays, we needed high- 
throughput low-cost-per- 
wafer pass. Thus, we have 
made sizable investments in
MOCVD manufacturing. 
We decided to examine the 
MOCVD tool market glob- 
ally for a player that could 
deliver a tool with the 
productivity we need, and 
who could work with us in 
a R&D, as well as, a wafer 
foundry role. I am proud to 
say that Spectrolab's engi- 
neer ing managers  and 
scientists chose EMCORE 
because it is uniquely qua- 
lified to meet these goals". 
Dr  Schumaker  added 
"Spectrolab was an ideal 
partner to develop a rela- 
tionship with on a manu- 
facturing scale tool and 
resident process. We had 
already designed and built 
our Enterprise 300 tool for 
four 100 mm wafers when 
Spectrolab approached us. 
Our corporate styles and 
cultures meshed and to- 
gether we were able to 
accomplish the extremely 
difficult task of process 
development in conjunc- 
tion with tool development 
for the largest Enterprise". 
Zemmr ich  remarked  
further, "The three Enter- 
prise 400's EMCORE built 
for us really met our needs 
for both flexible and agile 
manufacturing. The Spec- 
trolab-EMCORE team was 
a winning combination for 
delivering our next-genera- 
tion MOCVD manufactur- 
ing capabilities on target." 
Dr Schumaker went on 
to say, "EMCORE is com- 
mitted to its customers, and 
predicted the transit ion 
from small research equip- 
ment to the need for pro- 
duction tools. We based 
our commitment to invest 
in our TurboDisc TM un- 
ique design because of its 
scaleability. Our strategy 
has been demonstrated by 
joint modelling at Sandia 
National Laboratory and 
EMCORE, and now it has 
been validated by the most 
important  authority a cus- 
tomer with a need for a 
large production applica- 
tion". EMCORE also an- 
nounced its p lans  to 
increase its customer ser- 
vice to the Western U.S. by 
deploying a new Customer 
Service facility in Califor- 
nia, and a Customer Appli- 
cations Engineer to work 
with customer  process 
questions or advanced de- 
velopment tasks. 
EMCORE a lso  an-  
nounced the sale of one of 
its latest and most ad- 
vanced pilot production 
Discovery 125 MOCVD 
systems and a comprehen- 
sive collaboration agree- 
ment with the Center for 
Quantum Devices under 
the direction of the world 
renowned Dr Manijeh Ra- 
zeghi at Northwestern Uni- 
versity in Evanston Illinois. 
According to EMCORE, 
the sale of this Discovery 
125 MOCVD tool (capable 
of multiwafer 3x2", lxY', 
or lx4" wafer and multiple 
wafer carr ier  loading),  
marks an advanced in the 
already state-of-the-art fa- 
cility that is under Dr 
Razeghi's direction and 
the 125 contains the latest 
and most advanced gas 
delivery system available 
in the market integrated 
into a well characterized, 
modeled and scaleable re- 
actor platform. The rela- 
tionship also extends to a 
col laborat ion agreement 
between the parties which 
will enable Northwestern 
and EMCORE to work 
together in the growth of 
advanced III-V and III- 
nitride semiconductor de- 
vices. 
In making the announce- 
ment Dr Razeghi noted 
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that "The addition of the 
EMCORE system to our 
facility will be a positive 
addition to our current 
capability. The collabora- 
tion agreement will allow 
for the joining of the Cen- 
ter for Quantum Device 
capabil ity in device re- 
search with the research 
efforts of EMCORE on 
process and system devel- 
opment. We both see many 
areas of mutual coopera- 
tion in the development of 
advanced device growth 
and processing." William 
Kroll, EMCORE's  Vice 
President of Business De- 
ve lopment  added, "We 
have admired the work of 
Dr Razeghi and Northwes- 
tern. We believed that a 
relationship with the Cen- 
ter and its ability would be 
strategic to us, and we are 
indeed pleased they put 
their trust in our ability. 
We look forward to work- 
ing with the Center and Dr 
Razeghi's abilities to ad- 
vance  the  leve l  o f  
MOCVD technology into 
manufacturing level pro- 
cesses on new and ad- 
vanced device structures 
over a wide range of III-V 
and III-nitride materials". 
EMCORE is the world 
leader in MOCVD technol- 
ogy using its unique Tur- 
boDisc deposition system. 
The  co l laborat ion  o f  
Nor thwestern 's  CQD 
marks another  posit ive 
move by EMCORE to 
cement their position as 
the premier  fo rce  in 
MOCVD technology. This 
move also demonstrates 
EMCORE's  commitment 
to the University and Re- 
search community, in addi- 
tion to its leadership in 
production scale system. 
The real winner by this 
announcement will be the 
EMCORE customer base, 
who will have access to the 
benefits derived from the 
collaboration. 
Continued on page 10 
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Cree ARPA $5 .8m for SIC... 
Cree Research Inc has 
announced a $5.8m con- 
tract award from ARPA 
to enhance Cree's wafer 
technology. Cree will team 
with Motorola, General 
Electric and Honeywell on 
3 separate projects under 
the contract. Cree is cur- 
rently working with Motor- 
ola under a contract funded 
by the Office of Naval 
Research to develop high 
frequency devices which 
will benefit from develop- 
ments under this new con- 
tract. Cree has previously 
teamed with General Elec- 
tric on the development of
high temperature SiC elec- 
tronics. The Air Force will 
administer and monitor the 
contract. 
Honeywell's Ben Ginger- 
ich, Business Development 
Manager High Tempera- 
ture Electronics, commen- 
ted, "We see the high 
temperature lectronics 
market growing signifi- 
cantly in the next 5 years 
and expect SiC to play a 
major role, particularly in 
high temperature power 
electronics." Dr C.E. Weit- 
zel of Motorola's Phoenix 
Corporate Research Labs 
said, "The larger diameter, 
lower defect SiC wafers 
that will result from this 
program will significantly 
accelerate the commerciali- 
zation of SiC power de- 
vices". 
The overall objective of 
the contract is to advance 
Cree's SiC wafer technol- 
ogy to enable an array of 
applications that involve 
electronics in high power 
and high temperature oper- 
ating environments. Silicon 
carbide semiconductors 
have the potential to oper- 
ate at high power densities 
and very high temperatures 
which could provide sub- 
stantial advantages in auto- 
motive and aircraft engine 
electronics. 
Additional potential ap- 
plications include high fre- 
quency transistors for 
radar systems, cellular 
phone base stations and 
UHF television broadcast 
transmitters. 
"ARPA has recognized 
the significant potential 
impact of SiC technology 
and is providing funding to 
address core materials is- 
sues," commented Calvin 
Carter, Cree's Director of 
Technology. 
mContact: Cree Research, 
tel/fax." [1] (919) 361- 
5709/4630. 
... and unveils new super bright 
blue LED 
Cree Research Inc. has also 
announced today a "major 
breakthrough" in blue 
LED technology by releas- 
ing a new high-output blue 
chip. The DH85 super 
bright chip, which is over 
20 times brighter than 
Cree's existing blue pro- 
duct, uses their patented 
G'SiC Technology (TM) 
that combines the high 
efficiency 'of gallium ni- 
tride with the known relia- 
bility of silicon carbide. 
The chip has been de- 
signed to conform to exist- 
ing LED packag ing  
standards which should 
facilitate its rapid accep- 
tance within the industry. 
Cree's President, Neal 
Hunter, stated: "The LED 
industry has waited for this 
enabling product over 
twenty years. We began 
shipments this month and 
will continue to ramp pro- 
duction as we refine and 
expand our manufacturing 
process." 
The DH85 chip has a 
typical radiant output of 
500 microwatts measured 
at 20 milliamps with a 
peak wavelength of 430 
nm. The brightness of this 
chip makes high perfor- 
mance full colour LED 
displays and indicators pos- 
sible. Cree is expanding its 
manufacturing facilities to 
accommodate demand for 
the product. 
The availability of high 
brightness blue LEDs 
should cause accelerated 
growth in the LED display 
market. 
The DH85 has been 
combined with already 
available high brightness 
red and green LEDs to 
create clusters capable of 
producing all colours of the 
visible spectrum, including 
white. These clusters will be 
used as building blocks for 
a number of LED display 
products. 
North Carolina based 
Cree Research is a world 
leader in the development 
of silicon carbide based 
semiconductors  which 
have potential advantages 
in optoelectronic, power, 
high temperature, RF and 
microwave, and nonvolatile 
memory applications. 
Cree owns outright or 
licenses exclusively 30 pa- 
tents related to its process 
and device technology. 
Continued from page 8 
Hot press from EMCORE hits a triple at Spectrolab 
Record 2 deg mobilities 
g rown in EMCORE 
MOCVD system. Sandia 
National Laboratories in a 
late newspaper presented 
by Dr H. Chui at the 
Electronic Materials Con- 
ference in Charlottesville, 
VA, announced the obser- 
vation of the Fractional 
Quantum Hall effect in 
MOCVD grown material 
for the first time. The 
structure used was an A1- 
GaAs/GaAs 2 DEG with Si 
delta doping. 
They also achieved world 
record mobi l i t ies for 
MOCVD of up to 2.0 x 
10 6 cm2v 1 sec -1 at 0.3K 
approaching state-of-the- 
art MBE mobilities. These 
two outstanding results 
were obtained using TBA 
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as the arsenic source, along 
with TMG and TMA1 for 
the group III sources. The 
use of AsH3 instead of 
TBA resulted in less dis- 
tinct fractional quantum 
hall features and mobilities 
of 1.0 x 10 6 cm 2 v -1 sec -1 at 
0.3K. 
The use of 2 DEG struc- 
ture is the ultimate test of 
material purity, since its 
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mobility is extremely'sensi- 
tive to background impu- 
rities. 
The Sandia results were 
obtained in a standard 
EMCORE D iscovery  
125 MOCVD system fea- 
turing a high speed rotat- 
ing disk, a stainless-steel 
growth chamber and an 
internal resistance heater. 
t OPTO UPDAT~ t 
Japan Opto Update 
Sony is using a high-power, 
solid state far-UV (213 nm) 
laser capable of pulse oscil- 
lating at 400 mW as a 
stepper light source for 1 
Gbit DRAM fabrication. 
Ear l ier  Sony had suc- 
ceeded in providing a 266 
nm beam at 1 W using a 
NLO crystal but the 213 
nm laser generates a sum 
frequency mixed wave by 
passing a 266 nm and 1064 
nm beam through a B- 
BaB204 NLO crystal. 
Kagoshima Matsushita 
Electronics is mass-produ- 
cing 5 million per month 
initially then 10 million by 
YE95, the LNJ308G8TRA 
series of "super-small chip" 
LEDs for display back- 
lights for portable phones 
such as the Personal Handy 
Phone System. One of the 
special features of the series 
is its high temperature 
operation (85°C) thanks to 
a heat-resistant resin sub- 
strate and epoxy sealant. 
Current density through 
the junction is improved 
by use of selective diffu- 
sion sustaining luminance 
even though current is 
halved compared to con- 
ventional LEDs: forward 
current is 20 mA with 
luminous intensity on the 
light axis of 5 mcd, peak 
lambda of  565 nm at 
10 mA. 
A self-exciting, 5 roW, 
red (650 nm) laser from 
the Semiconductor Re- 
search Centre of Matsush- 
ita is claimed to be an 
industry first. Comprising 
a GalnP absorption layer 
just above a GalnP and 
A1GalnP strain superim- 
posed  QW act ive  it 
achieves table self-oscilla- 
tion at temperatures as 
high as 60°C. The device is 
aimed at the Super Density 
digital videodisk player 
market. 
In response to a curreflt 
supply shortage - demand 
is high from SE Asian and 
N. Amer ican manufac-  
turers of PCs and air con- 
d i t ioners  a reas  - 
photocoupler production 
is on the up - NEC Corp. 
is ramping up by 20% to 60 
mill ion units /month.  A 
subs id ia ry  o f  NEC,  
Kyushu Denshi KK, has 
overcome some difficulties 
in assembling processes at 
its two new production 
lines with a total capacity 
of 9 m units/month and is 
marketing the devices in the 
USA through California 
Eastern Labs. 
What could be one of the 
smallest "optical ICs" com- 
mercially available xtant is 
the Sharp Corp. IS1U20 IR 
reception device with a 
active chip area of 0.5 
cm ~, said to be some 5 
times smaller than a com- 
parable hybr id  circuit.  
Sharp is also manufactur- 
ing a companion IR emit- 
ter, the GL1F20. One of 
the key reasons for the 
IS1U20's small size is the 
on-chip drive circuit for an 
IRLED which is normally 
externally mounted and it 
is also CMOS-compatible. 
Initial monthly production 
started at 300 000 at $3.18 
each in quantity. 
Ultra-bright LEDs are 
fulfilling market expecta- 
tions with millions now in 
production in the Far East: 
backlighting LCDs, for ex- 
ample, where the small 
power needs, heat dissipa- 
tion, robustness and small 
size are critical advantages 
over other forms of illumi- 
nation. 
Sanken Electric's 1.5-2 cd 
cm -2 green LEDs use a 
laminated cladding layer 
to raise luminous effi- 
ciency without multiple 
layer film light reflectors. 
This so improves the man- 
ufacturing process that the 
company anticipates being 
able to halve production 
cos ts .  Sanken's  orange 
• UBLEDs have yielded 8 
cd cm -2 whi le ye l low 
emit ters  have reached 
5 cd cm 2 
Toshiba uses MOVPE to 
mass-produce UBLEDs:  
red - 6 cd cm -2, orange - 7 
cd cm 2, yellow - 8 cd cm -z, 
and 1 cd cm -2 for green. 
The company has been able 
to improve brightness with 
an "optimal active-layer 
thickness, improving clad- 
ding layer structure to sup- 
press the overflow of small 
carr iers and enhancing 
crystallinity by reducing 
the switching t ime of  
growth gases for different 
layers". 
Blue LED activity is as 
expected very high. For 
example, Nichia-Kagaku 
Industrial has 1 cd cm -2 
blue UBLEDs  in mass 
production. It is apparent 
that this development, im- 
pressive though it is still 
has a way to go to match 
the luminance of non-blue 
colours if a ful l -colour 
UBLED large area display 
is to be with us before 2000. 
m recent announcement 
from Lumex Opto Compo- 
nents in the UK offered the 
two T5-size "RGB LED" 
multi-status indicator com- 
ponents which incorporate 
4 LED chips - one green, 
one red, but two blue. 
Mounted in a single epoxy 
package individually ad- 
dressable with emitted col- 
our  being changed by 
varying the power supplied 
to each chip (5-30 mA) the 
LED comes in two ver- 
sions: wide angle diffused 
(0.5 - 100 mcd at 20 mA) 
and narrow angle / high 






Having given so much 
attention to Hughes's im- 
pressive achievements in IR 
FPAs it is only fair to draw 
your attention to the cad- 
mium mercury telluride 
(CMT) detector array tech- 
nology and products on 
offer from GEC-Marconi 
Infra-Red (formed in 1993 
from the merger of Philips 
IR Defence Components 
and the Hirst Division of 
GEC Sensors). 
The advanced IR FPAs 
have been hybridized to a 
silicon multiplexer circuit 
with several other array 
types under development 
and in small-scale produc- 
tion: in linear formats of up 
to 1024 elements and in 2D 
up to 384 x 288 elements. 
The comapny describes 
itself as being the "largest 
manufacturer of IR detec- 
tors in Europe" with an 
extensive range of CMT 
and pyroelectric detectors 
covering a wide range of IR 
applications, both defence 
and commercial. 
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